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PROBLEM TO BE SOLVED: To structurally improve heating-up 
efficiency to a work by eliminating any disturbing structure in hot 
blast circulating path in a furnace chamber. 

SOLUTION: In a high speed heating-up furnace for heating up the 
work W at high speed by coaxially disposing a cylindrical work 
holding chamber 3 in the furnace chamber 2 and forcibly 
convecting the hot blast generated with a burner B as eddy 
current with a circulating fan 4, a door 7 is arranged at a second 
work carrying port 35 in the work holding chamber 3. Then, the 
circulating path for uniformly circulating the hot blast over the 
whole circumference between the furnace chamber 2 and the work 
holding chamber 3, is secured by closing the door 7. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The furnace room in which it is surrounded by the bridge wall which has work-piece conveyance 
opening, and heating means, such as a burner, were formed towards the inside, The tubed work-piece 
receipt room in which the installation shelf which is arranged in the said alignment with a predetermined 
clearance in the above-mentioned furnace interior of a room from the internal surface, and lays a work 
piece in the interior was formed, In the high-speed temperature up furnace equipped with the circulation 
fan who circulates through the ambient atmosphere of the above-mentioned furnace interior of a room 
heated by the above-mentioned heating means compulsorily via the above-mentioned work-piece receipt 
room the above-mentioned work-piece receipt room When it has the 2nd work-piece conveyance opening 
which countered the above-mentioned work-piece conveyance opening of the above-mentioned furnace 
room, and has been arranged, the door which can be opened and closed is prepared in work-piece 
conveyance opening of the above 2nd and the above-mentioned door is a closed state, The high-speed 
temperature up furnace characterized by securing the circulation path through which the above-mentioned 
ambient atmosphere circulates over the perimeter between the wall of the above-mentioned furnace room, 
and the outer wall of the above-mentioned work-piece receipt room. 

[Claim 2] It turns in the above-mentioned work-piece conveyance opening direction of the above- 
mentioned furnace room, and the above-mentioned door is the high-speed temperature up furnace 
according to claim 1 which can be opened and closed to double doors opening outward. 
[Claim 3] The high-speed temperature up furnace according to claim 1 or 2 at which the straightening vane 
for maintaining the above-mentioned vortex is formed in the above-mentioned receipt room's intake side in 
case the above-mentioned ambient atmosphere generated in the shape of a vortex is led to the above- 
mentioned receipt room by the above-mentioned circulation fan through the above-mentioned circulation 
path. 

[Claim 4] The above-mentioned straightening vane is a high-speed temperature up furnace according to 
claim 3 formed in the shape of radii for converging [ of the above-mentioned receipt room ] in the hand of 
cut and this direction of the above-mentioned circulation fan towards shaft orientations from a periphery. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a high-speed temperature up furnace with temperature up 
effectiveness sufficient structural more, if a work piece is said in more detail by circulating through hot 
blast about the high-speed temperature up furnace for carrying out a temperature up to a high speed to 
predetermined heat treatment temperature. 
[0002] 

[Description of the Prior Art] An aluminium alloy can adjust the property of reinforcement, moldability, and 
others, and is used abundantly by cold working, solution treatment, high temperature aging, annealing, etc. 
as an iron alternate material from a low consistency, high rigidity, etc. also in physical properties 

at the aircraft, a vehicle, etc. 

[0003] Also in it, the 2000 system (aluminum-Cu) alloy and the 5000 (aluminum-Mg) system alloy are 
known as a typical aluminium alloy with which solid-solution strengthening which is the typical physical 
property of an aluminium alloy, and an age-hardening appear notably. The reinforcement and rigidity in 
which these alloys rival iron after shaping T-four processing (solution treatment -> natural aging) and by 
carrying out T6 processing (solution treatment -> artificial aging) are acquired. 

[0004] After solution treatment holds a work piece in the dissolution temperature region in a metal state 
diagram and melts a deposit phase into a host phase, it means the processing for obtaining a 
supersaturated solid solution by performing quenching. According to this, since hole concentration is frozen 
in the state of supersaturation, according to a pinning operation of a deposit phase [ as opposed to a host 
phase by subsequent aging treatment ], dispersion strengthening works firmly and the reinforcement of an 
ingredient improves by leaps and bounds. 

[0005] By the way, high processing distortion, such as a rearrangement, is being accumulated in work 
pieces, such as a forging and a cold-working article. When carrying out solution treatment of the work 
piece in this condition, there is knowledge of being so good that the heating up time of a work piece being 
short. That is, since the thermal-expansion stress (diffusion coefficient) which originates in the mass 
difference of a work-piece simple substance by processing distortion is partially uneven, the recovery rate 
of a crystal becomes uneven, and after processing produces variation in quality according to elastic-plastic 
deformation. Then, it is for suppressing the variation to the minimum by carrying out the temperature up of 
the work piece quickly. 

[0006] So, at some solution treatment processes, solution treatment is performed combining the high- 
speed temperature up furnace and holding furnace for carrying out the temperature up of the work piece to 
a high speed and homogeneity. An example of the high-speed temperature up furnace of them is shown in 
drawing 4 . This high-speed temperature up furnace 1 is surrounded by the bridge wall 21 which has the 
work-piece carrying-in opening 22 on a side face, and consists of a furnace room 2 where the heating 
means B, such as a burner, were formed in the lower part, a work-piece receipt room 3 of the shape of a 
cylinder arranged in the said alignment in the furnace room 2, and a circulation fan (radial fan) 4 prepared 
at the up opening 33 side of the work-piece receipt room 3. 

[0007] The installation shelf 31 which lays a work piece W is formed in the work-piece receipt room 3 
interior, and the work-piece conveyance way 32 which was open for free passage to the work-piece 
conveyance opening 22 of the furnace room 2 in parallel with this installation shelf 31 is formed in one. The 
door D for blockading the work-piece conveyance opening 22 is formed in the skin of the work-piece 
conveyance opening 22 possible [ closing motion ]. 

[0008] The hot blast in the work-piece receipt room 3 directly heated by the heating means B by operating 
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the circulation fan 4 is sucked up from the up opening 33, and after it serves as a vortex and descends the 
circulation path 5 between the furnace room 2 and the work-piece receipt room 3, it is again led to the 
work-piece receipt room 3 from the lower opening 34 of the work-piece receipt room 3 with the burner 
flame of the heating means B. 

[0009] According to this, the ambient atmosphere in the furnace room 2 including the work-piece receipt 
room 3 was heated quickly, and it became possible to carry out the temperature up of the work piece W in 
the work-piece receipt room 3 to quickness and homogeneity to desired heat treatment temperature. 
[0010] 

[Problem(s) to be Solved by the Invention] however, when it is going to gather the temperature up 
effectiveness of a work piece W further, with the conventional configuration mentioned above Since the 
work-piece conveyance way 32 is in the circulation path 5 of the hot blast sent out from the circulation 
fan 4. This work-piece conveyance way 32 could not be resisting, and the vortex generated by the 
circulation fan 4 could not descend to homogeneity, but there was a possibility that the flow rate to the 
lower opening 32 of the work-piece receipt room 3, homogeneity, etc. might become an ununiformity. 
[001 1] Moreover, when turning again the vortex which turned caudad and was generated in the work-piece 
receipt room 3 and drawing it upwards, a part of hot blast stagnated near [ lower opening 34 ] the work- 
piece receipt room 3, the turbulent flow was produced, and there were this turbulent flow and a possibility 
of becoming the inflow resistance to the work-piece receipt room 3. 

[0012] Then, it is made in order that this invention may solve the technical problem mentioned above, and 
the purpose loses what bars the hot blast circuit of the furnace interior of a room, and is to offer the high- 
speed temperature up furnace which can raise the temperature up effectiveness of a work piece more 
structurally. 
[0013] 

[Means for Solving the Problem] The furnace room in which this invention is surrounded by the bridge wall 
which has work-piece conveyance opening, and heating means, such as a burner, were formed towards the 
inside in order to attain the purpose mentioned above. The tubed work-piece receipt room in which the 
installation shelf which is arranged in the said alignment with a predetermined clearance in the above- 
mentioned furnace interior of a room from the internal surface, and lays a work piece in the interior was 
formed. In the high-speed temperature up furnace equipped with the circulation fan who circulates through 
the ambient atmosphere of the above-mentioned furnace interior of a room heated by the above- 
mentioned heating means compulsorily via the above-mentioned work-piece receipt room the above- 
mentioned work-piece receipt room When it has the 2nd work-piece conveyance opening which countered 
the above-mentioned work-piece conveyance opening of the above-mentioned furnace room, and has been 
arranged, the door which can be opened and closed is prepared in work-piece conveyance opening of the 
above 2nd and the above-mentioned door is a closed state, It is characterized by securing the circulation 
path through which the above-mentioned ambient atmosphere circulates over the perimeter between the 
wall of the above-mentioned furnace room, and the outer wall of the above-mentioned work-piece receipt 
room. 

[0014] According to this, a door is closed at the time of heating of a work piece, and since what becomes 
air resistance is lost in the circulation path prepared between the furnace room and the work-piece receipt 
room, the hot blast circulation more near an ideal condition is obtained. 

[0015] In this invention, although it is desirable on a design for it to be able to open and close to double 
doors opening outward towards the above-mentioned work-piece conveyance opening direction of the 
above-mentioned furnace room as for the above-mentioned door, you may be the slide type door slid along 
a work-piece receipt room in addition to this, and when a door is a closed state, especially if blockaded 
along a work-piece receipt room, it will not be limited. 

[0016] In order to lead more efficiently the hot blast which circulated through the furnace interior of a 
room to the work-piece receipt interior of a room, it is desirable that the straightening vane for maintaining 
the above-mentioned vortex is formed in the above-mentioned receipt room's intake side in case the 
above-mentioned ambient atmosphere generated in the shape of a vortex is led to the above-mentioned 
receipt room by the above-mentioned circulation fan through the above-mentioned circulation path. 
[0017] the above-mentioned straightening vane is formed in the shape of radii for converging [ of the 
above-mentioned receipt room ] in the hand of cut and this direction of the above-mentioned circulation 
fan towards shaft orientations from a periphery — ** — it is desirable, and according to this, a vortex is 
accelerated more, it is led to the work-piece receipt interior of a room, and the temperature up 
effectiveness of a work piece increases as a result. 
[0018] 
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[Embodiment of the Invention] Next, the operation gestalt of this invention is explained. The flank sectional 
view which expressed typically the high-speed temperature up furnace concerning this operation gestalt to 
drawing 1 is shown. In addition, the same reference mark is used for the component consider that is the 
same as that of the conventional equipment of drawin g 4 explained previously, or the same. 
[0019] The furnace room 2 in which this high-speed temperature up furnace la was surrounded by the 
bridge wall 21 which has the work-piece conveyance opening 22 (it considers as the 1st work-piece 
conveyance opening hereafter) on a side face, and the heating means B, such as a burner, were formed 
towards that inside, It has the tubed work-piece receipt room 3 arranged in the said alignment in the 
furnace room 2, and the circulation fan (radial fan) 4 stationed at the up opening 33 side of the work-piece 
receipt room 3. 

[0020] ****** D which opens and closes the 1st work-piece conveyance opening 22 is formed in the front 
face of the 1 st work-piece conveyance opening 22 of the furnace room 2. In this operation gestalt, it 
connects with the rise-and-fall means which is not illustrated, and ****** D carries out slide closing 
motion in the vertical direction at the time of conveyance of a work piece W. In addition, it is not limited 
especially about the breaker style of ****** D. 

[0021] In this operation gestalt, the heating means B consists of a high calorie burner using town gas etc., 
and it is arranged in same axle at the furnace room 2 bottom so that burner flame may be blown off 
towards the lower opening 34 of the work-piece stowage 3. 

[0022] The work-piece receipt room 3 consists of a cylinder object (you may be an rectangular pipe 
object.) of heat-resistant metal with which opening of the both ends was carried out, and it is mostly 
arranged in the furnace room 2 in the said alignment in the center with the bracket which is not illustrated 
with predetermined spacing from the inner skin 23 of the furnace room 2. The installation shelf 31 with 
which a work piece W is laid is formed in the interior of the work-piece receipt room 3. In this operation 
gestalt. the installation shelf 31 is formed in the shape of [ of a reed screen parallel to the conveyance 
direction of a work piece W ] a child (refer to drawing 2 ). 

[0023] In the side face of the work-piece receipt room 3 which countered the 1 st work-piece conveyance 
opening 22 of the furnace room 2, the 2nd work-piece conveyance opening 35 for conveying a work piece 
W is formed in the work-piece receipt room 3. In this operation gestalt, opening of the 2nd work-piece 
conveyance opening 35 is carried out so that it may become the almost same aperture width as the 1st 
work-piece conveyance opening 22, and opening height. 

[0024] As shown in drawing 2 (A-A line sectional view of drawing 1 ), the work-piece receipt room door 7 
for opening and closing the opening is formed in the 2nd work-piece conveyance opening 35. The work- 
piece receipt room door 7 consists of doors 71a and 71b of two sheets formed in the shape of [ which met 
the peripheral wall of the receipt room 3 ] radii, and each doors 71a and 71b are attached in double doors 
opening outward possible [ closing motion ] towards the 1st work-piece conveyance opening 22 in this 
operation gestalt. 

[0025] Each doors 71a and 71b and the receipt room 3 are connected by hinge regions 73 and 73, and each 
doors 71a and 71b are connected with door opening close means, such as a motor formed in the exterior of 
the furnace room 2 through the closing motion shaft 72. As for a hinge region 73, in this operation gestalt. 
it is desirable to be formed in the configuration which made resistance of hot blast small as much as 
possible. Moreover, as for the wall 23 of the furnace room 2, it is desirable to be formed in the shape of a 
cylinder along with the peripheral face of the work-piece receipt room 3. 

[0026] According to this, when each doors 71a and 71b are closed states, between the furnace room 2 and 
the work-piece receipt room 3, the circulation path 5 at the time of the hot blast generated by the 
circulation fan 4 over the perimeter circulating through the inside of the furnace room 2 is secured. That is 
since there is nothing that interrupts the circulation path 5. it can be stabilized to the lower part of the 
receipt room 3. and hot blast can be passed. 

[0027] The straightening vane 6 for accelerating further the vortex which circulates through the inside of 
the work-piece receipt room 3 is formed in the lower opening 34 side of the work-piece receipt room 3. 
The straightening vane 6 consists of blades 61 of a large number converged [ of the receipt room 3 ] in the 
shape of radii towards shaft orientations from a periphery as shown in drawing 3 . 

[0028] In this operation gestalt. it converges in the hand of cut and this direction of the circulation fan 4. 
and according to this, it becomes easy to generate the vortex of the same hand of cut as the circulation 
fan's 4 hand of cut in the receipt room 3 interior, and can be circulated through a blade 61 that hot blast 
does not have resistance [ inside / of the receipt room 3 ]. Moreover, the rib 62 for reinforcement 
protrudes on the straightening-vane 6 bottom towards the direction of burner B. 
[0029] Again, reference of drawing 1 constitutes the circulation fan 4 from a rotation shaft 42 which 
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transmits turning effort to the fan body 41 and the fan body 41 of the cross-section U shape where the 
lower part side was opened wide. In this operation gestalt, by rotating the rotation shaft 42 which consisted 
of a radial fan with which many wings which are not illustrated to a periphery were prepared, and was 
connected to the driving means which is not illustrated, the fan body 41 sucks up the hot blast in the 
work-piece receipt room 3, and blows off in the circulation path 5 between the furnace room 2 and the 
work-piece receipt room 3. 

[0030] A series of actuation of the high-speed temperature up furnace 1 constituted as mentioned above 
is explained. Where the hot blast of predetermined temperature is circulated in the furnace room 2 by the 
circulation fan 4. after laying the work piece W held by the conveyance means which opens ****** D and 
the work-piece receipt room door 7, and is not illustrated in the installation shelf 31 in the work-piece 
receipt room 3 through the 2nd conveyance opening 35 from the 1st conveyance opening 22, the work- 
piece receipt room door 7 and ****** D are shut. The closing motion sequence may carry out ****** D 
side first, and may carry out first the work-piece receipt room door 7 side. 

[0031] Anyway, since the circulation path 5 of homogeneity is mostly secured over the perimeter by 
closing the work-piece receipt door 7 between the furnace room 2 and the work-piece receipt room 3, hot 
blast serves as a vortex, circulates through the inside of a furnace, and can carry out the temperature up 
of the work piece W to desired processing temperature in a high speed and the condition of having been 
stabilized. After the temperature up of a work piece W. a work piece W is again taken out from the inside of 
a furnace through the work-piece conveyance openings 22 and 25, and is transported to the holding 
furnace which is not illustrated. 

[0032] In the above-mentioned operation gestalt, although constituted by the double-doors-opening- 
outward door, if the work-piece receipt room door 7 is a configuration which may be the slide type door 
which can be opened and closed and does not bar the circulation path 5 along the work-piece receipt room 
3 at the time of lock out other than this, it is selectable suitably. 

[0033] Moreover, although one work piece W is laid in the installation shelf 31 with the above-mentioned 
operation gestalt, it forms in a major diameter more and you may make it lay two or more work pieces W. In 
this case, on the occasion of the ejection of a work piece W, the installation shelf 31 may be constituted on 
a turntable and such a mode is also contained in this invention. 
[0034] 

[Effect of the Invention] Since there is nothing that is resisting in the circulation path between a furnace 
room and a work-piece receipt room in the high-speed temperature up furnace which carries out a rapid 
temperature up by carrying out hot blast circulation of the work piece according to this invention as 
explained above, the temperature up effectiveness of a work piece can be raised more. 
[0035] Moreover, temperature up effectiveness can be further raised by forming a straightening vane in the 
lower limit of a work-piece receipt room, and generating a strong vortex by the work-piece receipt interior 
of a room. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The flank sectional view of the high-speed temperature up furnace concerning one example of 

this invention. 

[Drawin g 2] The A-A line sectional view of drawin g 1 . 
[Drawin g 3] The B-B line sectional view of drawin g 1 . 

[Drawing 4 ] The flank sectional view of the conventional high-speed temperature up furnace. 
[Description of Notations] 

1 a High-speed temperature up furnace 

2 Furnace Room 

21 Bridge Wall 

22 1 St Work-Piece Conveyance Opening 

3 Work-Piece Receipt Room 

31 Installation Shelf 

32 Work-Piece Conveyance Way 

33 Up Opening 

34 Lower Opening 

35 2nd Work-Piece Conveyance Opening 

4 Circulation Fan 

41 Circulation Fan Body 

42 Rotation Shaft 

5 Circulation Path 

6 Straightening Vane 
61 Blade 

7 Work-Piece Receipt Room Door 
71a, 71b Door 

72 Closing Motion Shaft 

73 Hinge Region 

B Heating means 
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DRAWINGS 
[ Drawing 1 ] 




[ Drawing 3] 
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